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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new .vrc ocs: agc ore aac ot<j cgs o*c c f p._ s 

, . ,, - \i rr,c; cUu - 4<:-^ Tie -ra. iM- cu 1 . . *'4» ■ 

gene, containing a specific base sequence, capable ot tAtt . Aii 3l . r v a ; i,^ is.iii. & ->.•*.«.•■* 

coding a rice plant delta1-pyrroline-5-carboxylic acid ** c Arc 

synthase capable of catalyzing the proline synthesis i u its 

required for water retention, etc., of plants and useful for T y. J U g£ *£T ^a^at : aca ; 

breeding, etc., of salt and tolerant and drought resistant ?■•» t r l 1 f 1 ■ :! - Al fl ya 

rice plants or plants. ^ £f: 

SOLUTION: This new rice plant delta! -pyrroline-5- j 

carboxylic acid synthase gene contains a base sequence J 

and an amino acid sequence represented by the formula ..... : J 

and is capable of breeding rice plants or useful crops a** c<va tco;4t? tttv ,c<ia uextK cc-?:?r m 

having salt tolerance and drought resistance by **p 

transducing the gene of the delta - pyrrohne-5- ^ ^r v i >* r xv* ^i f.raVp ; ^ 

carboxylic acid synthase useful for retaining water in f fl ? rc , t 

plant bodies and determining the rate of proline sat $~$H* : ptt<: a^./ca^^aa^va^-^. 

•f 'c.C'f ; c a * t*;a v ' ' ' * • j* 7 ■?« a 

synthesis into the plants. The gene is obtained by xi-^r ui * iv* s s*ft£v. 

extracting an mRNA from a seedling of a rice plant, * ? :• ^ 

preparing a cDNA library by using the extracted mRNA 
according to a conventional method and screening the 

resultant cDNA library with a part of the deltal pyrroline-5-carboxylic acid synthase gene as a 
probe. 
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3 8 5 


Asp 
3 9 5 


Leu 


V a 1 


Leu 


G 1 u 
3 9 0 


Lys 
4 0 0 





(7) 



u 



11 

ACA 
ATT 
Th r 
I 1 e 



TCT 
GTT 
S e r 
V a 1 



TGC CCA 

TTT GAG 

C y s Pro 

P h e G 1 u 



4 10 

GAT GCC TTG 

G GCA ATT C G A 

Asp Ala Leu 

u Ala lie A r g 



CTT CTC CTA 
T AT C AGA TCA 

Leu Leu Leu 
a lie Arg Ser 
4 3 5 



CAT A AG 
T CGT A AT 

His L y s 
o Arg A s n 
4 5 0 



ATT 
G AT C 

I 1 e 
u I 1 e 

4 6 5 

GAT 
A AGA 

Asp 
o Arg 

4 9 0 
TCT 

T CCT 
Ser 

e Pr o 



GGT 
A TCA 

G 1 y 
s Ser 



GGC 
GCA 
G 1 y 
A 1 a 

4 7 5 
GAT 
GGA 
Asp 
G 1 y 



GTT 
GTT 

V a 1 

V a 1 

4 6 0 
CTT 
GAT 
Leu 
Asp 



GTC 
AGT 
Va 1 
Ser 



GTT 
AGT 
V a 1 
Ser 
4 2 0 

AAA 
AAC 
L y s 
A s n 

4 4 5 
ATA 
GGT 
I 1 e 
G 1 y 



GTT 
TTG 
V a 1 
Leu 



TTA 
TCC 
Leu 
Ser 
4 0 5 

C AG 
GGT 
G 1 n 
G 1 y 

4 3 0 
GGT 
ACG 
G 1 y 
Th r 



ACT 
G A A 
Th r 
G 1 u 



ACA 
CTA 
Th r 
Leu 



ATT 
A AT 
I 1 e 
A s n 



GGT GTT 

CGA CCT 

G 1 y V a 1 

Arg Pro 



CAA AT C A A G 
GTT CTT GGG 
Gin lie L y s 
V a 1 Leu G 1 y 
5 0 0 
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12 

CTC TT 
13 4 6 
Leu L e 



AAA 
GAT 



ATA 
GCT 
I 1 e 
A 1 a 



CTT 
TAC 



TGC 
G AC 
C y s 
Asp 
5 15 

ATT 
CCA 



4 15 
ATT 
A AT 
I 1 e 
A s n 



C AC 
AT G 
H i s 
Me t 

5 2 5 
GTA 
GCA 



GCA TCT TT 
GGT 13 9 4 

Ala Ser L e 
G 1 y 

4 2 



GGA AAA GAA GC 

ATA TTG 1442 

Gly Lys Glu Al 
lie Leu 

4 4 0 

GAT GCT ATT CC 

AAA CTT 149 0 

Asp Ala lie Pr 
Lys Leu 
4 5 5 



GAT 
A A G 
Asp 
Lys 

4 8 5 

GCG 
CAT 
A 1 a 
H i s 

5 10 
GTA 
GAT 
Va 1 
Asp 



AT G 
GCC 



ACT 
A A G 
Th r 
Lys 
4 7 0 

CTT 
CTT 
Leu 
Leu 

4 9 5 
TCA 
GCT 
Ser 
A 1 a 



AGA 
CTT 
Arg 
Leu 

4 8 0 
GTC 
GTC 

V a 1 

V a 1 



GAT GA 
15 3 8 
Asp G 1 



ACT CC 
15 8 6 
Th r P r 



ACT A AG AT 
GAT 16 3 4 

Thr Lys II 
Asp 

5 0 



TAT ATT GAC AA 

AT G GCA 16 8 2 

Tyr lie Asp Ly 

Met Ala 

5 2 0 

GAT GCA AAA AC 

TGC A AT 17 3 0 











(8) 












13 














14 




L y s 


Leu 


I 1 e 


V a 1 


Me t 


Asp 


A 1 a 


L y S in 


r 


Asp 


Ty r 
5 3 0 


Pro 
5 4 0 


A 1 a 


A 1 a 


C y s 


A s n 

C Q C 
O O O 






GCA 


ATG 


GAG 


ACC 


TTA 


CTA 


GTT 


CAT AA 


G 


GAT 


CTT 


ATG 


A AG 


AGT 


CCA 


GGC 


17 7 8 




A 1 a 


Me t 


G 1 u 


T h r 


Leu 


Leu 


v a i 


n l s .L. y 


s . 


Asp 
5 4 5 


Leu 
5 5 5 


Me t 


L y s 


S e r 


Pro 

r r a 

5 5 0 


o i y 

^ n 
o o w 






CTT 


GAC 


GAC 


ATA 


TTA 


GTA 


GCA 


CTA AA 


A 


AC A 


GAA 


GGA 


GTT 


A AT 


ATT 


TAT 


1 Q 9 A 
1 o 6 D 




Leu 


Asp 


Asp 


I 1 e 


Leu 


V a 1 


A 1 o 

a i a 


Leu L y 


s 


Th r 


G 1 u 


G 1 y 


V a 1 


A s n 
5 6 5 


I 1 e 


Ty r 






5 7 0 










r n c 

5 7 5 




/— /"» t P T 
bU 1 ^ -L 




GGT 


GGA 


CCT 


ATT 


GCG 


C AC 


AAA 


G 


GGA 


TTT 


CCA 


AAA 


GCT 


GTT 


T C A 


1 » 7 4 
1 o # ft 




G 1 y 


G 1 y 


Pro 


I 1 e 


A 1 a 


H i s 


L y s 


Ala L e 


u 


G 1 y 


P h e 


Pro 


L y s 


A 1 a 


V a 1 


S e r 








5 8 0 








s ft 

Q O 


5 










5 9 0 










TTT 


CAT 


CAT 


GAG 


TAT 


AGT 


TCT 


A 1 b bb 


C 


TGC 


ACT 


GTT 


GAG 


TTT 


GTT 


GAT 


19 2 2 




P h e 


H i s 


H i s 


G 1 u 


Ty r 


S e r 


S e r 


Met A 1 


a 


C y s 


Th r 


V a 1 


G 1 u 


P h e 


V a 1 


Asp 








5 9 5 


6 0 5 








D u u 




GAT 


GTT 


CAA 


TC A 


GCA 


ATT 


GAC 


CAT AT 


T 


CAT 


CGT 


TAT 


GGA 


AGT 


(~* T" 


C A T 


19 7 0 




Asp 


V a 1 


G 1 n 


S e r 


A 1 a 


I 1 e 


Asp 


TT ■ _ T 1 

His 11 


e 


H i s 


A r g 
6 1 0 


Ty r 


G 1 y 


S e r 


A 1 a 


His 

6 15 










6 2 0 












ACA 


GAT 


TGT 


AT C 


GTC 


ACT 


ACA 


GAT GA 


T 


A AG 


GTA 


GCA 


GAG 


ACT 


TTT 


CTA 


2 0 18 




Th r 


Asp 


C y s 


I 1 e 


V a 1 


Thr 


I n r 


A O T\ A Q 

A S P /\ b 


P 


L y s 
6 2 5 


V a 1 
6 3 5 


A 1 a 


G 1 u 


Thr 


P h e 
6 3 0 


Leu 
a a n 






CGC 


AGA 


GTT 


GAT 


AGT 


GCT 


GCT 


GTA TT 


T 


CAT 


A AT 


GCA 


AGT 


ACG 


AGA 


TT C 


o n k a 
Z U D D 




A r g 


A r g 


Va 1 


Asp 


S e r 


A 1 a 


Aia 


Va 1 Ph 


e 


H i s 


A s n 


A 1 a 


S e r 


Thr 
6 4 5 


A r g 


P n e 






6 5 0 










6 5 5 




TT G G G 




TCT 


GAT 


GGG 


GCT 


s-i /-t »-p 
CGI 


T* r-p rp 

111 


\J \J A 


T 


GCT 


GAG 


GTT 


GGC 


ATA 


AGC 


ACA 


2 114 




S e r 


Asp 


G 1 y 


A 1 a 


A r g 


P h e 


G 1 y 


Leu G 1 


y 


A 1 a 


G 1 u 


Va 1 


G 1 y 


I 1 e 


S e r 


Thr 
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15 






6 6 0 








16 


b b 


5 










6 7 0 












GGG 


CGT 


ATC 


CAT 


GCC 


CGT 


GGA 


CCA 


GT 


G 


GGT 


GTT 


G A A 


GGT 


C TC 


TT A 


ACT 


2 


16 2 




G 1 y 


A r g 


I 1 e 


H i s 


A 1 a 


A r g 


G 1 y 


Pro 


v a 


1 


G 1 y 


V a 1 


G 1 u 
6 7 5 


G 1 y 
6 8 5 


Leu 


Leu 


T n r 


C Q f\ 
D O U 






ACA 


CGA 


TGG 


ATC 


TTG 


CGA 


GGA 


CGT 


GG 


G ' 


CAA 


GTG 


GTG 


A AT 


GGT 


G A C 


A AG 


2 


2 10 




Th r 


A r g 


T r p 


I 1 e 


Leu 


A r g 


G 1 y 


A r g 


Cjr 1 


y 


G 1 n 


V a 1 
6 9 0 


V a 1 
7 0 0 


A s n 


G 1 y 


Asp 


L y s 

a & c 

b y o 








GAT 


GTC 


GTG 


TAC 


AC C 


CAT 


AAG 


AGT 


C T 


T 


CCT 


TTG 


CAA 


TGA 








2 


2 4 9 




Asp 


V a 1 


V a 1 


T y r 


Th r 


H i s 


L y s 


S e r 


L e 


u 


Pro 
7 0 5 


Leu 


G 1 n 


* * * 




7 1 0 









7 15 

GGTCAAATGC TCCTTTTAGC CTGTTCAGGA G 
TAGGTGAAT ATCCTTTTAA GAATGGATTG 2 30 9 

ACTACTTTAT TTTGTCATCT TGTACAAGCA T 
CTTATTGCG . GCATTCCGAT GGATTATTGA 2369 

TTTTGGGGGT TCCCACTTTC AAATGTGACA C 
C A AAA AT A A ATTCATCAGT TCTGAGAGCA 242 9 

AGATTTTGGA GGTTCAGCTT CTCCATGTAA T 
AAGTAAATT CAGTTCTGAG AACTTGTGTA 2 48 9 

CCAACGCGCT ATGTTGCTTG TAATGAGCGA T 
ACTAACATC TGTGATTGCA CATATACTAA 2 549 



